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Description

Technical Field

[0001] The present invention relates to a traveling con-
struction machine, such as a hydraulic shovel, provided
with a lower traveling body including left and right
traveling units to be driven to travel.

Background Art

[0002] There will be explained an example of a hydrau-
lic shovel according to related art, with reference to Fig. 4.
[0003] The hydraulic shovel includes a crawler type
lower traveling body 1; an upper slewing body 2 disposed
thereon so as to be capable of being slewed around axis
X perpendicular to a ground surface; a cabin C disposed
on the upper slewing body 2 as a control room; and a
front attachment AT attached to the upper slewing body
2. The front attachment AT is used to perform for example
an excavation, including a boom 3 so as to be able to be
raised and lowered; an arm 4 mounted on a distal end
of the boom 3; a bucket 5 mounted on a distal end of the
arm 4; and respective hydraulic actuators for operating
them, namely, a boom cylinder 6, an arm cylinder 7, and
a bucket cylinder 8. The lower traveling body 1 includes
crawler type left and right traveling units 9, both of which
are driven by traveling motors (not shown) that are
traveling hydraulic motors.
[0004] The hydraulic shovel also includes a slewing
motor (not shown) that is a hydraulic actuator for slewing
the upper slewing body 2; a hydraulic pump for supply
hydraulic oil to the hydraulic actuators; and a plurality of
control valves disposed between the hydraulic pump and
respective hydraulic actuators, each of the hydraulic ac-
tuators is driven by the hydraulic oil supplied through the
control valves. Each of the control valves is for example
a pilot controlled selector valve and is operated by a re-
mote control valve.
[0005] In the hydraulic excavator, when a real speed
of the hydraulic actuator becomes greater than the speed
corresponding to a flow rate from the hydraulic pump, for
example, when the slewing motor or the traveling motor
is braked, there will be a possibility of cavitation. As a
conventional means for preventing cavitation from occur-
ring, provided is a back-pressure compensation valve in
a return pipe line interconnecting each of the control
valves and a tank. The back-pressure compensation
valve generates back pressure to prevent cavitation from
occurring.
[0006] Fig. 5 schematically shows a conventional
back-pressure system. The back-pressure system in-
cludes a hydraulic pump 50; a hydraulic actuator exem-
plified as a hydraulic motor shown in Fig. 5; a control
valve 54; a return pipe line 56 connecting the control valve
54 to a tank T; and a back-pressure compensation valve
58 disposed in the return pipe line 56. The back-pressure
compensation valve 58 is generally constituted of a fixed

type having a fixed setting pressure, adapted to generate
back pressure corresponding to the setting pressure.
[0007] On the other hand, JP H07 - 180 190 A discloses
a technique with use of a variable back-pressure com-
pensation valve having a variable setting pressure. Ac-
cording to this technique, the cavitation protection func-
tion of the back-pressure compensation valve is secured
by setting the setting pressure of the variable back-pres-
sure compensation valve to a high pressure when a ma-
chine is slewed or travels, while a power loss is allowed
to be decreased by setting the setting pressure of the
variable back-pressure compensation valve to a low
pressure when each cylinder in the front attachment is
operated.
[0008] Each of the above techniques with use of the
fixed back-pressure compensation valve and variable
back-pressure compensation valve involves a problem
of increase in power loss. The fixed back-pressure com-
pensation valve, whose setting pressure is fixed to a con-
stant high pressure from a point of view of prevention of
cavitation, can generate unnecessarily high back pres-
sure in a situation of no possibility of cavitation to thus
involve an excessive power loss. Also the related art with
use of the variable back-pressure compensation valve
can involve an unnecessary power loss because the set-
ting pressure thereof is always set to a high pressure
regardless of the operation amount when the machine is
being traveling. Specifically, in actual, the cavitation can
be caused under the condition of low traveling operation
amount such as a case where the machine is slowly
traveled on a downhill; meanwhile, when the machine is
being travelled at a high speed, for example, by full op-
eration of the traveling remote control valve, hydraulic oil
is introduced into the traveling motors at a great flow rate
to thus increase the circuit pressure loss and to thereby
generate back pressure enough to lower the possibility
of cavitation. Therefore, the related art where the setting
pressure of the back-pressure compensation valve is un-
conditionally set to a high pressure when the machine is
being traveling also involves the problem of generating
unnecessary backpressure, when the machine is being
travelled at a high speed, to thus increase power loss.
[0009] Furthermore, a construction machine according
to the preamble of claim 1 is known from US 6 112 521
A. A further construction machine is disclosed in JP 2012
233 352 A.

Summary of Invention

[0010] An object of the present invention is to provide
a construction machine capable of realizing both of pre-
vention of cavitation from occurring and decreasing pow-
er loss.
[0011] According to the present invention, this object
is solved by a construction machine having the features
of claim 1. Further embodiments of the present invention
are defined in the sub-claims.
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Brief Description of Drawings

[0012]

[Fig. 1] Fig. 1 is a schematic diagram showing a hy-
draulic circuit of a construction machine according
to an embodiment of the present invention.
[Fig. 2] Fig. 2 is a flow chart showing a control oper-
ation performed by a controller according to the em-
bodiment.
[Fig. 3] Fig. 3 is a flow chart showing another example
of the control operation performed by the controller.
[Fig. 4] Fig. 4 is a side view showing an outline of a
whole of a hydraulic shovel.
[Fig. 5] Fig. 5 is a schematic circuit diagram showing
an example of a backpressure system of a conven-
tional hydraulic shovel.

Description of Embodiments

[0013] Next, with reference to the accompanying draw-
ings, embodiments according to the present invention
will be described. The following embodiment of the
present invention is based on the hydraulic shovel shown
in Fig. 4.
[0014] The hydraulic shovel according to the present
invention includes an engine and a hydraulic circuit
shown in Fig. 1, in addition to the structural elements
shown in Fig. 4. The hydraulic circuit includes first and
second hydraulic pumps 10 and 11 each being a variable
displacement one driven by the engine; a pilot pump 12
as a pilot pressure source; a right traveling motor 13 and
a left traveling motor 14 each being formed of a hydraulic
motor; a slewing motor 15 that is a hydraulic actuator for
slewing the upper slewing body 2 shown in Fig. 4; a boom
control valve 16 for controlling the operation of the boom
cylinder 6; an arm control valve 17 for controlling the op-
eration of the arm cylinder 7; a bucket control valve 18
for controlling the operation of the bucket cylinder 8; a
right traveling control valve 19 for controlling the opera-
tion of the right traveling motor 13; a left traveling control
valve 20 for controlling the operation of the left traveling
motor 14; a slewing control valve 21 for controlling the
operation of the slewing motor 15; and a tank T. Hydraulic
oil discharged from the first pump 10 is supplied to the
boom cylinder 6, the bucket cylinder 8, and the right
traveling motor 13 through the control valves 16, 18, and
19, respectively, and the control valves 16, 18, and 19
are operated to control respective supplies to the boom
cylinder 6, the bucket cylinder 8, and the right traveling
motor 13 through the control valves 16. Likewise, hydrau-
lic oil discharged from the second pump 11 is supplied
to the arm cylinder 7, the left traveling motor 14, and the
slewing motor 15 through the control valves 17, 20, and
21, respectively, and the control valves 17, 20, and 21
are operated to control respective supplies to the arm
cylinder 7, the left traveling motor 14, and the slewing
motor 15.

[0015] Hereinafter, respective operations applied to
working hydraulic actuators for actuating a front attach-
ment AT, namely the boom cylinder 6, the arm cylinder
7, and the bucket cylinder 8 in Fig. 4, are referred to as
the "working operations"; operations applied to the
traveling motors 13 and 14 are referred to as the
"traveling operations"; and an operation applied to the
slewing motor 15 is referred to as the "slewing operation."
[0016] The hydraulic circuit further includes remote
control valves 22 to 27 that are operation units provided
for the control valves 16 to 21, respectively. Each of the
control valves 16 to 21 comprises a pilot controlled se-
lector valve with a pair of pilot ports. The remote control
valves 22 to 27 are disposed between the pilot pump 12
and the pilot ports of respective control valves 16 to 21
corresponding to the remote control valves 22 to 27, re-
spectively. Each of the remote control valves 22 to 27
includes an operation lever that is an operation member
receiving an operation to move the corresponding control
valve, adapted to cause pilot primary pressure to be sup-
plied to the pilot port of the control valve corresponding
to the operation.
[0017] The hydraulic circuit further includes a return
pipe line 28 collectively connecting respective exit sides
of the control valves 16 to 21 to the tank T; a back-pres-
sure compensation valve 29 that causes back pressure
in the return pipe line 28; a pilot pipe line 30; a back-
pressure selector valve 31; a hydraulic lock valve 33; and
a controller 32.
[0018] The back-pressure compensation valve 29 is a
pilot-pressure type control valve having a setting pres-
sure switchable between a higher pressure setting value
which is relatively high and a lower pressure setting value
which is relatively low, depending on whether pilot pres-
sure is supplied or shut off. Specifically, the back-pres-
sure compensation valve 29 includes a poppet 29c form-
ing a check valve that checks a back flow of hydraulic oil
that flows from the tank T to the control valves 16 to 21;
a piston 29a that applies valve closing force to the poppet
29c; and a spring 29b disposed between the piston 29a
and the poppet 29c. The setting pressure becomes the
higher pressure setting value when the pilot pressure is
supplied to the piston 29a and becomes the lower pres-
sure setting value when the pilot pressure is shut off.
Making the setting pressure of the back-pressure com-
pensation valve 29 be the high pressure setting value
enables high back pressure to be caused to thereby se-
cure the cavitation protection function of the back-pres-
sure compensation valve 29; meanwhile, making the set-
ting pressure be the low pressure setting value reduces
the back pressure to thereby allow the power loss to be
decreased.
[0019] The pilot pipe line 30 is a pipe line branched off
from the middle of a pilot line leading from the pilot pump
12 to each of the control valves and reaching the back-
pressure compensation valve 29, in order to introduce a
pilot pressure into the back-pressure compensation
valve 29. The back-pressure selector valve 31 is dis-
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posed in the middle of the pilot pipe line 30 to switch the
setting pressure of the back-pressure compensation
valve 29. The back-pressure selector valve 31 is a sole-
noid-operated selector valve adapted to be switched, by
the signal input from the controller 32, between a pilot
pressure supply position 31a for opening the pilot pipe
line 30 to supply the pilot pressure to the back-pressure
compensation valve 29 and a pilot pressure shut-off po-
sition 31b for shutting off the pilot pipe line 30 and bringing
the back-pressure compensation valve 29 into commu-
nication with the tank T, corresponding to a signal re-
ceived from the controller 32. Specifically, the back-pres-
sure selector valve 31 is kept at the pilot pressure supply
position 31a when no command signal is input thereto
from the controller 32; the back-pressure selector valve
31 is shifted to the back-pressure selector valve 31 when
the command signal is input.
[0020] The hydraulic lock valve 33 is disposed in the
pilot pipe line 30 and upstream of the position at which
the pilot pipe line 30 is branched off from the pilot line.
The inlet for the pilot pressure of the of the back-pressure
selector valve 31 is therefore connected to the pilot pump
12 through the hydraulic lock valve 33.
[0021] The hydraulic lock valve 33 comprises a sole-
noid-operated selector valve, having a lock position 33a
for shutting off the pilot line to thereby intercept the supply
of the pilot primary pressure from the pilot pump 12 to all
the remote control valves 22 to 27 and an unlock position
33b for opening the pilot line to allow the pilot primary
pressure to be supplied to each of the remote control
valves 22 to 27. When working is performed, the hydraulic
lock valve 33 is set at the unlock position 33b; meanwhile,
when a gate lever 34 provided in a cabin C in Fig. 4 so
as to open and close an entrance is manipulated in an
open direction, that is, when an operator is out of the
machine to perform no working, the hydraulic lock valve
33 is shifted to the lock position 33a by the command
signal from the controller 32 based on a gate lever signal
that will be described later. The hydraulic lock valve 33
thus disables all the remote control valves 22 to 27 from
being operated, that is, disables all the remote control
valves 22 to 27 from receiving the supply of hydraulic oil
and further intercepts the supply of the pilot pressure to
the back-pressure compensation valve 29 to make the
setting pressure thereof be the lower pressure setting
value, when no working is performed.
[0022] The hydraulic shovel further includes: respec-
tive pilot pressure sensors 35 to 40 adapted to convert
pilot pressures of the remote control valves 22 to 27 into
electric respective signals to detect the working opera-
tion, the traveling operation, and a slewing operation; a
speed sensor 41 that detects a rotation speed of the slew-
ing motor 15, that is, a slewing speed of the upper slewing
body 2; and a gate lever sensor 42 that outputs a gate
lever signal when the gate lever 34 is opened. Output
signals of these sensors, namely an operation detection
signal, a slewing speed detection signal, and a gate lever
signal, are input to the controller 32.

[0023] The controller 32 controls the hydraulic lock
valve 33 based on the input gate lever signal, while con-
trolling switching of the back-pressure selector valve 31
based on the input operation signal and the input slewing
speed signal, thus causing the setting pressure of the
back-pressure compensation valve 29 to be switched be-
tween the high pressure setting value and the low pres-
sure setting value through the back-pressure selector
valve 31. The controller 32 thus corresponds to a back-
pressure-selector-valve operation section that performs
a back-pressure lowering control of shifting the back-
pressure selector valve 31 to the pilot pressure shut-off
position.
[0024] Specifically, in the case of satisfying the follow-
ing condition I or the following condition II, the controller
32 shifts the back-pressure selector valve 31 to the pilot
pressure shut-off position 31b to perform the back-pres-
sure lowering control of making the setting pressure of
the back-pressure compensation valve 29 be the low
pressure setting value; otherwise, the controller 32 shifts
the back-pressure selector valve 31 to the pilot pressure
supply position 31a to make the setting pressure of the
back-pressure compensation valve 29 be the high pres-
sure setting value.

Condition I: No operation is applied to each of the
remote control valves 22 to 27 and the slewing of
the upper slewing body 2 is stopped.
Condition II: Each of the traveling operation
amounts, i.e., the amounts of respective operations
applied to the traveling remote control valves 25 and
26 corresponding to the left and right traveling control
valves 19 and 20, respectively, is equal or more than
preset values; respective operation signals from the
other remote control valves are absent; and the slew-
ing of the upper slewing body 2 is stopped.

[0025] Next will be described in detail a specific control
operation performed by the controller 32, with reference
to a flow chart shown in Fig. 2.
[0026] In step S1, the controller 32 judges whether or
not the traveling operation is absent. In the case of NO
in step S1, that is, in the case where the traveling oper-
ation is being performed, the controller 32 judges, in step
s2, whether or not the traveling operation amount is equal
to or greater than a preset value. The thus described
preset value for the traveling operation amount is not
limited to the operation amount for full operation of the
traveling remote control valves 25 and 26 but can be set
as long as there is no possibility that circuit pressure loss
due to a flow in the traveling motor causes cavitation. In
the case of NO in step S2, that is, the traveling operation
amount is less than the preset value, where the possibility
of cavitation exists, the controller 32 makes the setting
pressure of the back-pressure compensation valve 29
be the high pressure setting value, in step S3. In other
words, the controller 32 does not perform the back-pres-
sure lowering control.
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[0027] In the case of YES in step S2, that is, in the case
where the traveling operation amount is equal to or great-
er than the preset value, the controller 32 further judges
whether or not the working operation is absent, in step
S4. In the case of NO in step S4, that is, the working
operation is being performed, where the possibility of
cavitation exists, the controller 32 makes the setting pres-
sure of the back-pressure compensation valve 29, in step
S3, be the high pressure setting value.
[0028] In the case of YES in step S1, that is, in the case
of absence of the traveling operation, the controller 32
judges, in step S5, whether or not the working operation
is absent, and judges, in step S6, whether or not the
slewing speed is 0, that is, the slewing of the machine is
stopped. In the case of NO in each of steps S5 and S6,
that is, the working operation is being performed and the
machine is being slewed, where the possibility of cavita-
tion exists, the controller 32 makes the setting pressure
of the back-pressure compensation valve 29 be the high
pressure setting value, in step S3. Meanwhile, in the case
of YES in step S6, that is, both the traveling operation
and the working operation are absent and the slewing is
being stopped, where no possibility of cavitation exists,
the controller 32 performs the back-pressure lowering
control, in step S7. Specifically, the controller 32 shifts
the back-pressure selector valve 31 shown in Fig. 1 to
the pilot pressure shut-off position 31b to make the setting
pressure of the back-pressure compensation valve 29
be the low pressure setting value. In the case of YES in
step S4, that is, the traveling operation amount is equal
to or greater than the preset value and the working op-
eration is not being performed, the controller 32 makes
judgment on the slewing speed, in step S6. In the case
of judgment that the slewing is stopped, the controller 32
also performs the back-pressure lowering control in step
S7.
[0029] Besides, the hydraulic lock valve 33 is set at the
unlock position 33b, when the gate lever 34 is closed and
the machine is therefore being operated, thereby permit-
ting the pilot primary pressure to be supplied from the
pilot pump 12 to all the remote control valves 22 to 27
and also permits the pilot pressure to be supplied to the
back-pressure compensation valve 29.
[0030] As described above, when the traveling opera-
tion is being performed with the traveling operation
amount equal to or greater than the preset value, that is,
when the machine is travelled at a high speed while hy-
draulic oil flow is flowed into both the traveling motors 13
and 14 at great flow rate to cause enough back pressure
by the circuit pressure loss, the controller 32 makes the
setting pressure of the back-pressure compensation
valve 29 be the low pressure setting value to thereby
allow the power loss to be decreased; on the other hand,
when the traveling operation is being performed with the
traveling operation amount less than the preset value,
that is, the machine is travelled at a low speed while the
flow rate of the hydraulic oil in the traveling motors is so
small that causing enough back pressure by circuit pres-

sure loss cannot be expected, the controller 32 makes
the setting pressure of the back-pressure compensation
valve 29 be the high pressure setting value to thereby
secure function of preventing cavitation from occurring
during traveling on a downhill and the like. The construc-
tion machine is thus capable of causing suitable back
pressure for operating amount, when travelled, thereby
realizing both of cavitation prevention and reduction in
power loss.
[0031] The construction machine further allows the fol-
lowing effects to be obtained.

(i) The back-pressure control section, including the
back-pressure selector valve 31 and the controller
32 which is a back-pressure-selector-valve opera-
tion section adapted to switch the position of the
back-pressure selector valve 31, can perform the
switching of the setting pressure of the back-pres-
sure compensation valve 29 between the high pres-
sure setting value and the low pressure setting value
with a simple operation of switching the position of
the back-pressure selector valve 31.
(ii) The back-pressure selector valve 31, adapted to
be set at the pilot pressure supply position 31a when
the command signal from the controller 32 is not input
to the back-pressure selector valve 31 and adapted
to be shifted to the pilot pressure shut-off position
31b when the command signal is input, has no pos-
sibility of losing the back-pressure compensation
function by miss-switching of the setting pressure of
back-pressure compensation valve 29 due to a wire
break or failure in a control system.
(iii) The hydraulic lock valve 33, adapted to shut off
the back-pressure compensation valve 29 from the
pilot pressure source to thereby make the setting
pressure of the back-pressure compensation valve
29 be the low pressure setting value when the hy-
draulic lock valve 33 is shifted to the lock position
33a, can prevent excess back pressure from being
applied to unload oil when no working is performed,
thus decreasing power loss. In addition, the utiliza-
tion of the hydraulic lock valve 33 deletes the require-
ment for a detector that detects absent of working.
(iv) Making the setting pressure of the back-pressure
compensation valve 29 be the low pressure setting
value when it is detected that no operation is applied
to all the hydraulic actuators prevents excessive
back pressure from being applied, thereby decreas-
ing the power loss due to the back-pressure com-
pensation valve 29.
(v) The controller 32, adapted to perform the back-
pressure lowering control on condition that the slew-
ing is stopped, in other words, adapted to make the
setting pressure of the back-pressure compensation
valve 29 be the high pressure setting value regard-
less of the traveling operation amount when the slew-
ing is performed, can securely prevent cavitation
from occurring in the slewing motor 15.

7 8 



EP 2 933 386 B1

6

5

10

15

20

25

30

35

40

45

50

55

(vi) The controller 32, adapted to perform no back-
pressure lowering control but make the setting pres-
sure of the back-pressure compensation valve 29 be
the high pressure setting value when a combined
operation of simultaneously making both of the
traveling operation and an operation for an actuator
other than those for the traveling motors 13 and 14
are being performed, can make the back-pressure
compensation function be so effective as to securely
prevent cavitation from occurring in other actuators.

[0032] The present invention is not limited to the fore-
going embodiment, but permitted to include the following
embodiment.

(1) In place of making the judgment that the machine
is not being slewed according to the first embodiment
where the slewing stop is determined to be detected
and the slewing speed sensor 41 detects the slewing
speed and the detected slewing speed is 0, no slew-
ing may be judged when the slewing operation
amount detected by the pilot pressure sensor 38 is
less than the preset value (0 or nearly 0) and this
state continues for a predetermined period of time.
This embodiment will be described below with refer-
ence to a flow chart shown in Fig. 3. Instead of step
S6 shown in Fig. 2, the judgment on whether or not
the slewing operation amount is less than the preset
value is made in step S6a; in the case of YES, judged
is whether or not a state of slewing operation amount
< preset value continues for a predetermined period
of time, in step S6b. If the result of the judgment is
YES, the state is regarded as slewing stop state and
step S7 will be carried out. The rest of the process
is the same as the process represented in the flow
chart shown in Fig. 2.
(2) The pilot pressure of the back-pressure compen-
sation valve 29, while being obtained by utilization
of an outlet pressure of the hydraulic lock valve 33
according to the foregoing embodiment, may be di-
rectly supplied from the pilot pump 12 regardless of
the operation of the hydraulic lock valve 33.

[0033] As described above, according to the present
invention, provided is a construction machine capable of
realizing both of cavitation prevention and reduction in a
power loss. The construction machine provided by the
present invention includes: a lower traveling body includ-
ing left and right traveling units and adapted to travel by
driving the left and right traveling units; an upper slewing
body disposed on the lower traveling body so as to be
able to be slewed; a front attachment attached to the
upper slewing body; a plurality of hydraulic actuators in-
cluding a traveling motor which is a drive source of each
of the left and right traveling units; a hydraulic pump as
a hydraulic pressure source supplying hydraulic oil to the
hydraulic actuators; a plurality of control valves adapted
to operate supply of hydraulic oil from the hydraulic pump

to the respective hydraulic actuators to thereby control
respective operations of the hydraulic actuators individ-
ually; a plurality of operation units provided for the re-
spective control valves, the operation units including re-
spective operation members each being adapted to re-
ceive an operation for moving the control valve corre-
sponding to the operation unit; a traveling operation de-
tector that detects an operation applied to an operation
member of a traveling operation unit, the traveling oper-
ation unit being one of the operation units and provided
for operating the control valve corresponding to the
traveling motor; a back-pressure compensation valve
that generates back pressure in a return pipe line con-
necting each of the control valves to a tank, the back-
pressure compensation valve having a setting pressure
switchable between a lower pressure setting value and
a higher pressure setting value; and a back-pressure
control section configured to perform a back-pressure
lowering control of making the setting pressure of the
back-pressure compensation valve be the low pressure
setting value when a traveling operation amount is equal
to or greater than a preset value, the traveling operation
amount being an amount of the operation applied to the
operation member of the traveling operation unit.
[0034] According to the construction machine, making
the setting pressure of the back-pressure compensation
valve is made be the low pressure setting value when an
traveling operation with a traveling operation amount
equal to or greater than the preset value is being per-
formed, that is, when the construction machine is being
traveling at a high speed while hydraulic oil flows in the
traveling motors at such a high flow rate that the circuit
pressure loss generates sufficient back pressure, allows
power loss to be decreased. On the other hand, when a
traveling operation with a traveling operation amount less
than the preset value is being performed, that is, when
the construction machine is being traveling at a low speed
while hydraulic oil flows in the traveling motors in such a
small flow rate that sufficient back pressure caused by
the circuit pressure loss cannot be expected, the back-
pressure compensation valve is made be the high pres-
sure setting value to thereby allowing cavitation preven-
tion function to be secured during traveling on a downhill
and the like. The preset value for the traveling operation
amount is not limited to an operation amount correspond-
ing to the "full traveling operation" in which the traveling
operation units are fully operated but permitted to be set
on condition of no possibility of cavitation.
[0035] Furthermore, the back-pressure compensation
valve is a pilot-controlled selector valve whose setting
pressure is shifted from the low pressure setting value
to the high pressure setting value when pilot pressure is
supplied from a pilot pressure source to the pilot-control-
led selector valve; and the back-pressure control section
includes a back-pressure selector valve disposed be-
tween the back-pressure compensation valve and the
pilot pressure and having a pilot-pressure supply position
for allowing the pilot pressure to be supplied from the
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pilot pressure source to the back-pressure compensation
valve and a pilot pressure shut-off position for shutting
off the supply of the pilot pressure, and a back-pressure-
selector-valve operation section that performs the back-
pressure lowering control by shifting the back-pressure
selector valve to the pilot pressure shut-off position. This
allows the switching of the setting pressure of the back-
pressure selector valve between the high pressure set-
ting value and the low pressure setting value to be per-
formed by the simple operation of switching the position
of the back-pressure selector valve.
[0036] Moreover, the back-pressure selector valve is
configured to be set at the pilot pressure supply position
when no command signal is input from the back-pressure
selector valve operation section and configured to be
shifted to the pilot pressure shut-off position when a com-
mand signal is input. The
back-pressure selector valve allows a safety-side control
which gives priority to prevention of cavitation by keeping
the back-pressure compensation value at the high pres-
sure setting value when receiving no signal from the
back-pressure selector valve operation section to be per-
formed, thus deleting a possibility that the back-pressure
compensation valve loses its back-pressure compensa-
tion function by mismaking the setting pressure of back-
pressure compensation valve be the low pressure setting
value due to a wire break or a failure in a control system.
[0037] It is preferable that: each of the control valves
is a pilot-controlled selector valve configured to be oper-
ated by pilot pressure; each of the operation units is a
remote control valve configured to output the pilot pres-
sure from the pilot pressure source in accordance with
the operation applied to the operation member; and the
construction machine further includes a cabin disposed
on the upper slewing body as an operation room, a gate
lever manipulated so as to open and close an entrance
of the cabin, and a hydraulic lock valve configured to shut
off all of the remote control valves from the pilot pressure
source when the gate lever is opened, the hydraulic lock
valve having an outlet pressure which is led to the back-
pressure compensation valve via the back-pressure se-
lector valve. While a construction machine such as a hy-
draulic shovel is generally designed to activate a hydrau-
lic lock when a gate lever thereof is opened because it
indicates that no working is performed, the above con-
figuration shuts off the back-pressure compensation
valve from the pilot pressure source to make the setting
pressure thereof be the low pressure setting value when
the hydraulic lock is activated by the hydraulic lock valve,
thus preventing excess back pressure from being applied
to the unload oil during no working to thereby allow the
power loss to be decreased. In addition, the utilization of
the hydraulic lock valve allows a detector for detecting
no working to be omitted.
[0038] The construction machine according to the
present invention preferably also includes a plurality of
actuator operation detectors that detect respective oper-
ations of the operation units except the traveling opera-

tion units, the back-pressure control section being con-
figured to perform the back-pressure lowering control al-
so when no operation is applied to all the operation units
including the traveling operation. The back pressure con-
trol section, making the setting pressure of the back-pres-
sure compensation valve be the low pressure setting val-
ue when no operation applied to all the actuators is de-
tected, prevents excessive back pressure from being ap-
plied to the unload oil to thus allow the power loss due
to the back-pressure compensation valve to be de-
creased.
[0039] The construction machine according to the
present invention preferably also includes a slewing stop
detector that detects that the upper slewing body is
stopped, the hydraulic actuator including a slewing motor
that slews the upper slewing body, the back-pressure
control section configured to perform the back-pressure
lowering control on condition that stop of the upper slew-
ing body is detected. Since cavitation is likely to occur
when the upper slewing body is slewed, especially, at a
reduced speed, making the setting pressure of the back-
pressure compensation valve be the high pressure set-
ting value regardless of the traveling operation amount
when the upper slewing body is slewed makes it possible
to more securely prevent cavitation from occurring in the
slewing motor.
[0040] Specifically, it is permitted that the slewing stop
detector includes a slewing speed detector that detects
a slewing speed of the upper slewing body and the back-
pressure control section is configured to judge that the
upper slewing body is stopped when the slewing speed
of the upper slewing body is 0; it is also permitted that
the slewing stop detector includes a slewing operation
detector that detects an operation applied to a slewing
operation unit that is an operation unit provided for the
slewing motor and the back-pressure control section is
configured to judge that the upper slewing body is
stopped when an operation amount of the slewing oper-
ation unit is kept less than a preset value for a predeter-
mined period of time. The latter configuration, requiring
no slewing speed detector, is more advantageous in cost.
[0041] The construction machine according to the
present invention preferably also includes, in addition to
a traveling operation detector, a plurality of operation de-
tectors that detect respective operations of the operation
units except the traveling operation unit, the back-pres-
sure control section being configured to make the setting
pressure of the back-pressure compensation valve be
the high pressure setting value, not only when the
traveling operation amount is equal to or greater than the
preset value, but also when a combined operation of si-
multaneously making both of the traveling operation and
an operation applied to at least one of the operation units
except the traveling operation unit is performed. The
back-pressure control section can prevent cavitation
from occurring also in actuators other than the traveling
motors by performing no back-pressure lowering control,
when the combined operation is performed, to keep the
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setting pressure of the back-pressure compensation
valve at the high pressure setting value and to thereby
make the back-pressure compensation function effec-
tive.

Claims

1. A construction machine, comprising:

a lower traveling body (1) including left and right
traveling units and adapted to travel by driving
the left and right traveling units;
an upper slewing body (2) disposed on the lower
traveling body (1) so as to be able to be slewed;
a front attachment (AT) attached to the upper
slewing body (2);
a plurality of hydraulic actuators including a
traveling motor (13, 14) which is a drive source
of each of the left and right traveling units;
a hydraulic pump (10, 11) as a hydraulic pres-
sure source supplying hydraulic oil to the hy-
draulic actuators;
a plurality of control valves (16 to 21) adapted
to operate supply of hydraulic oil from the hy-
draulic pump (10, 11) to the respective hydraulic
actuators to thereby control respective opera-
tions of the hydraulic actuators individually;
a plurality of operation units (22 to 27) provided
for the respective control valves (16 to 21), the
operation units (22 to 27) including respective
operation members each being adapted to re-
ceive an operation for moving the control valve
(16 to 21) corresponding to the operation unit
(22 to 27);
a traveling operation detector (38, 39) that de-
tects an operation applied to an operation mem-
ber of a traveling operation unit, the traveling
operation unit being one of the operation units
and provided for operating the control valve cor-
responding to the traveling motor (13, 14);
a back-pressure compensation valve (29) that
generates back pressure in a return pipe line
(28) connecting each of the control valves (16
to 21) to a tank (T), the back-pressure compen-
sation valve (29) having a setting pressure
switchable between a lower pressure setting
value and a higher pressure setting value; and
a back-pressure control section (31, 32) config-
ured to perform a back-pressure lowering con-
trol of making the setting pressure of the back-
pressure compensation valve (29) be the low
pressure setting value when a traveling opera-
tion amount is equal to or greater than a preset
value, the traveling operation amount being an
amount of the operation applied to the operation
member of the traveling operation unit, wherein:
said back-pressure compensation valve (29) is

a pilot-controlled selector valve whose setting
pressure of the pilot-controlled selector valve is
shifted from said low pressure setting value to
said high pressure setting value when pilot pres-
sure is supplied from a pilot pressure source
(12); and said back-pressure control section (31,
32) includes a back-pressure selector valve (31)
disposed between said back-pressure compen-
sation valve (29) and said pilot pressure source
(12) and having a pilot pressure supply position
for allowing the pilot pressure to be supplied
from said pilot pressure source (12) to said back-
pressure compensation valve (29) and a pilot
pressure shut-off position for shutting off the
supply of the pilot pressure, and a back-pres-
sure-selector-valve operation section (32) con-
figured to perform the back-pressure lowering
control by shifting said back-pressure selector
valve (31) to said pilot pressure shut-off position,
characterized in that
said back-pressure selector valve (31) is config-
ured to be set at said pilot pressure supply po-
sition when no command signal is input from
said back-pressure selector valve operation
section (32) and configured to be shifted to the
pilot pressure shut-off position when the com-
mand signal is input.

2. The construction machine according to claim 1,
wherein: each of the control valves (16 to 21) is a
pilot-controlled selector valve configured to be oper-
ated by pilot pressure; each of the operation units
(22 to 27) is a remote control valve configured to
output the pilot pressure from the pilot pressure
source (12) in accordance with the operation applied
to the operation member; and the construction ma-
chine further includes a cabin (C) disposed on the
upper slewing body as an operation room, a gate
lever (34) manipulated so as to open and close an
entrance of the cabin (C), and a hydraulic lock valve
(33) configured to shut off all of the operation units
(22 to 27) from the pilot pressure source (12) when
the gate lever (34) is opened, the hydraulic lock valve
(33) having an outlet pressure which is led to the
back-pressure compensation valve (29) via the
back-pressure selector valve (31).

3. The construction machine according to claim 1 or 2,
further comprising a plurality of actuator operation
detectors that detect respective operations of the op-
eration units (22 to 27) except said traveling opera-
tion units, wherein said back-pressure control sec-
tion (31, 32) performs said back-pressure lowering
control also when no operation is applied to all the
operation units (22 to 27) including said traveling op-
eration unit.

4. The construction machine according to any one of
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claims 1 to 3, further comprising a slewing stop de-
tector that detects that said upper slewing body (2)
is stopped, wherein said hydraulic actuator includes
a slewing motor (15) that slews said upper slewing
body (2), and said back-pressure control section (31,
32) performs said back-pressure lowering control on
condition that the stop of said upper slewing body
(2) is detected.

5. The construction machine according to claim 4,
wherein said slewing stop detector includes a slew-
ing speed detector that detects a slewing speed of
said upper slewing body (2), and said back-pressure
control section (31, 32) is configured to judge that
said upper slewing body (2) is stopped when the
slewing speed of the upper slewing body (2) is 0.

6. The construction machine according to claim 4,
wherein said slewing stop detector includes a slew-
ing operation detector that detects an operation ap-
plied to a slewing operation unit that is one of the
operation unit and provided for said slewing motor
(15), and said back-pressure control section (31, 32)
is configured to judge that said upper slewing body
(2) is stopped when an operation amount of said
slewing operation unit is kept less than a preset value
for a predetermined period of time.

7. The construction machine according to any one of
claims 1 to 6, further comprising, in addition to the
traveling operation detector, a plurality of operation
detectors that detect respective operations of the op-
eration units except said traveling operation unit,
wherein the back-pressure control section (31, 32)
is configured to make the setting pressure of the
back-pressure compensation valve (29) be the high
pressure setting value, not only when the traveling
operation amount is equal to or greater than the pre-
set value, but also when a combined operation of
simultaneously making both of the traveling opera-
tion and an operation applied to at least one of the
operation units except the traveling operation unit is
performed.

Patentansprüche

1. Baumaschine, mit:

einem unteren Fahrkörper (1), der eine linke und
rechte Fahreinheit enthält und angepasst ist, um
sich durch Antrieb der linken und rechten Fah-
reinheit fortzubewegen;
einem oberen Schwenkkörper (2), der an dem
unteren Fahrkörper (1) angeordnet ist, um
schwenkbar zu sein;
einem vorderen Anbauteil (AT), das an dem
oberen Schwenkkörper (2) angebracht ist;

einer Vielzahl von hydraulischen Stellgliedern,
die einen Fahrmotor (13, 14) enthalten, der eine
Antriebsquelle für jede von der linken und rech-
ten Fahreinheit ist;
einer Hydraulikpumpe (10, 11) als eine Hydrau-
likdruckquelle, die den hydraulischen Stellglie-
dern Hydrauliköl zuführt;
einer Vielzahl von Steuerventilen (16 bis 21), die
angepasst sind, um eine Zuführung von Hydrau-
liköl von der Hydraulikpumpe (10, 11) zu den
entsprechenden hydraulischen Stellgliedern zu
betreiben, um dadurch entsprechende Betriebe
der hydraulischen Stellgliedern einzeln zu steu-
ern;
einer Vielzahl von Betriebseinheiten (22 bis 27),
die für die entsprechenden Steuerventile (16 bis
21) vorgesehen sind, wobei die Betriebseinhei-
ten (22 bis 27) entsprechende Betriebsbauteile
enthalten, die jeweils angepasst sind, um einen
Betrieb zum Bewegen des der Betriebseinheit
(22 bis 27) entsprechenden Steuerventils (16
bis 21) zu erhalten;
einer Fahrbetriebserfassungseinrichtung (38,
39), die einen Betrieb erfasst, der auf ein Be-
triebsbauteil einer Fahrbetriebseinheit aufge-
bracht ist, wobei die Fahrbetriebseinheit eine
von den Betriebseinheiten ist und zum Betrei-
ben des dem Fahrmotor (13, 14) entsprechen-
den Steuerventils vorgesehen ist;
einem Gegendruckausgleichsventil (29), das ei-
nen Gegendruck in einer Rücklaufrohrleitung
(28) erzeugt, die jeweils die Steuerventile (16
bis 21) mit einem Behälter (T) verbinden, wobei
das Gegendruckausgleichsventil (29) einen
Einstellungsdruck hat, der zwischen einem
niedrigeren Druckeinstellungswert und einem
höheren Druckeinstellungswert schaltbar ist;
und
einem Gegendrucksteuerteil (31, 32), der ge-
staltet ist, um eine Gegendrucksenkungssteue-
rung durchzuführen, bei der der Einstellungs-
druck des Gegendruckausgleichsventils (29)
der niedrige Druckeinstellungswert wird, wenn
ein Fahrbetriebsbetrag gleich zu oder größer als
ein voreingestellter Wert ist, wobei der Fahrbe-
triebsbetrag ein Betrag des Betriebs ist, der auf
das Betriebsbauteil der Fahrbetriebseinheit auf-
gebracht wird, wobei: das Gegendruckaus-
gleichsventil (29) ein vorgesteuertes Wählventil
ist, dessen Einstellungsdruck des vorgesteuer-
ten Wählventils von dem niedrigen Druckein-
stellungswert zu dem hohen Druckeinstellungs-
wert geschaltet wird, wenn ein Vorsteuerdruck
von einer Vorsteuerdruckquelle (12) zugeführt
wird; und der Gegendrucksteuerteil (31, 32) ein
Gegendruckwählventil (31), das zwischen dem
Gegendruckausgleichsventil (29) und der Vor-
steuerdruckquelle (12) angeordnet ist und eine
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Vorsteuerdruckzuführungsposition zum Zulas-
sen, dass ein Vorsteuerdruck von der Vorsteu-
erdruckquelle (12) dem Gegendruckausgleichs-
ventil (29) zugeführt wird, und eine Vorsteuer-
druckabsperrposition zum Absperren der Zu-
fuhr des Vorsteuerdrucks hat, und ein Gegen-
druckwählventilbetriebsteil (32) enthält, der ge-
staltet ist, um die Gegendrucksenkungssteue-
rung durch Umschalten des Gegendruckwähl-
ventils (31) in die
Vorsteuerdruckabsperrposition durchzuführen,
dadurch gekennzeichnet, dass
das Gegendruckwählventil (31) gestaltet ist, um
in der Vorsteuerdruckzuführungsposition einge-
stellt zu sein, wenn kein Befehlssignal von dem
Gegendruckwählventilbetriebsteil (32) eingege-
ben wird, und gestaltet ist, um in die Vorsteuer-
druckabsperrposition umgeschaltet zu sein,
wenn das Befehlssignal eingegeben wird.

2. Baumaschine gemäß Anspruch 1, wobei: jedes der
Steuerventile (16 bis 21) ein vorgesteuertes Wähl-
ventil ist, das gestaltet ist, um durch einen Vorstreu-
erdruck betrieben zu werden; jede der Betriebsein-
heiten (22 bis 27) ein Fernsteuerventil ist, das ge-
staltet ist, um den Vorsteuerdruck von der Vorsteu-
erdruckquelle (12) in Übereinstimmung mit dem auf
das Betriebsbauteil aufgebrachten Betrieb abzuge-
ben; und die Baumaschine des Weiteren eine Kabi-
ne (C), die an dem oberen Schwenkkörper als ein
Betriebsraum angeordnet ist, einen Zugangshebel
(34), der betätigt wird, um einen Eingang der Kabine
(C) zu öffnen und zu schließen, und ein hydrauli-
sches Sperrventil (33) enthält, das gestaltet ist, um
alle Betriebseinheiten (22 bis 27) von der Vorsteu-
erdruckquelle (12) abzusperren, wenn der Zugangs-
hebel (34) geöffnet wird, wobei das hydraulische
Sperrventil (33) einen Austrittsdruck hat, der über
das Gegendruckwählventil (31) zu dem Gegen-
druckausgleichsventil (29) geführt wird.

3. Baumaschine gemäß Anspruch 1 oder 2, des Wei-
teren mit einer Vielzahl von Stellgliedbetriebserfas-
sungseinrichtungen, die entsprechende Betriebe
der Betriebseinheiten (22 bis 27) mit Ausnahme der
Fahrbetriebseinheiten erfassen, wobei der Gegen-
drucksteuerteil (31, 32) die Gegendrucksenkungs-
steuerung auch durchführt, wenn kein Betrieb auf
alle Betriebseinheiten (22 bis 27) einschließlich der
Fahrbetriebseinheit aufgebracht ist.

4. Baumaschine gemäß einem der Ansprüche 1 bis 3,
des Weiteren mit einer Schwenkhalterfassungsein-
richtung, die erfasst, dass der obere Schwenkkörper
(2) angehalten ist, wobei das hydraulische Stellglied
einen Schwenkmotor (15) enthält, der den oberen
Schwenkkörper (2) schwenkt, und der Gegendruck-
steuerteil (31, 32) eine Gegendrucksenkungssteue-

rung unter der Bedingung durchführt, dass der Halt
des oberen Schwenkkörpers (2) erfasst ist.

5. Baumaschine gemäß Anspruch 4, wobei die
Schwenkhalterfassungseinrichtung eine
Schwenkgeschwindigkeitserfassungseinrichtung
enthält, die eine Schwenkgeschwindigkeit des obe-
ren Schwenkkörpers (2) erfasst, und der Gegen-
drucksteuerteil (31, 32) gestaltet ist, um zu bewerten,
dass der obere Schwenkkörper (2) angehalten ist,
wenn die Schwenkgeschwindigkeit des oberen
Schwenkkörpers (2) 0 ist.

6. Baumaschine gemäß Anspruch 4, wobei die
Schwenkhalterfassungseinrichtung eine Schwenk-
betriebserfassungseinrichtung enthält, die einen Be-
trieb erfasst, der auf eine Schwenkbetriebseinheit
aufgebracht ist, die eine der Betriebseinheit ist und
für den Schwenkmotor (15) vorgesehen ist, und der
Gegendrucksteuerteil (31, 32) gestaltet ist, um zu
bewerten, dass der obere Schwenkkörper (2) ange-
halten ist, wenn ein Betriebsbetrag der Schwenkbe-
triebseinheit geringer als ein voreingestellter Wert
für eine vorbestimmte Zeitspanne gehalten wird.

7. Baumaschine gemäß einem der Ansprüche 1 bis 6,
des Weiteren zusätzlich zu der Fahrbetriebserfas-
sungseinrichtung mit einer Vielzahl von Betriebser-
fassungseinrichtungen, die entsprechende Betriebe
der Betriebseinheiten mit Ausnahme der Fahrbe-
triebseinheit erfassen, wobei das Gegendrucksteu-
erteil (31, 32) gestaltet ist, dass der Einstellungs-
druck des Gegendruckausgleichsventils (29) der ho-
he Druckeinstellungswert wird, nicht nur wenn der
Fahrbetriebsbetrag gleich zu oder größer als der vor-
eingestellte Wert ist, sondern auch wenn ein kombi-
nierter Betrieb, bei dem sowohl der Fahrbetrieb als
auch ein Betrieb auf mindestens eine der Betriebs-
einheiten mit Ausnahme der Fahrbetriebseinheit
gleichzeitig aufgebracht wird, durchgeführt wird.

Revendications

1. Engin de chantier comprenant :

un corps mobile inférieur (1) comprenant des
unités de déplacement gauche et droite et adap-
té pour se déplacer en entraînant les unités de
déplacement gauche et droite ;
un corps pivotant supérieur (2) disposé sur le
corps mobile inférieur (1) afin de pouvoir être
pivoté ;
une fixation avant (AT) fixée au corps pivotant
supérieur (2) ;
une pluralité d’actionneurs hydrauliques com-
prenant un moteur de déplacement (13, 14) qui
est une source d’entraînement pour chacune
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des unités de déplacement gauche et droite ;
une pompe hydraulique (10, 11) en tant que
source de pression hydraulique fournissant
l’huile hydraulique aux actionneurs
hydrauliques ;
une pluralité de soupapes de commande (16 à
21) adaptées pour actionner l’alimentation de
l’huile hydraulique de la pompe hydraulique (10,
11) aux actionneurs hydrauliques respectifs
pour commander ainsi les opérations respecti-
ves des actionneurs hydrauliques
individuellement ;
une pluralité d’unités d’actionnement (22 à 27)
prévues pour les soupapes de commande (16
à 21) respectives, les unités d’actionnement (22
à 27) comprenant des éléments d’actionnement
respectifs qui sont chacun adaptés pour rece-
voir un actionnement afin de déplacer la soupa-
pe de commande (16 à 21) correspondant à
l’unité d’actionnement (22 à 27) ;
un détecteur d’actionnement de déplacement
(38, 39) qui détecte un actionnement appliqué
sur un élément d’actionnement d’une unité d’ac-
tionnement de déplacement, l’unité d’actionne-
ment de déplacement étant l’une des unités
d’actionnement et étant prévue pour actionner
la soupape de commande correspondant au
moteur de déplacement (13, 14) ;
une soupape de compensation de contre-pres-
sion (29) qui génère la contre-pression dans une
conduite de tuyau de retour (28) raccordant cha-
cune des soupapes de commande (16 à 21) à
un réservoir (T), la soupape de compensation
de contre-pression (29) ayant une pression de
réglage pouvant être commutée entre une va-
leur de réglage de pression inférieure et une va-
leur de réglage de pression supérieure ; et
une section de commande de contre-pression
(31, 32) configurée pour réaliser une commande
d’abaissement de contre-pression pour que la
pression de réglage de la soupape de compen-
sation de contre-pression (29) soit la valeur de
réglage de pression inférieure, lorsqu’une quan-
tité d’actionnement de déplacement est égale
ou supérieure à une valeur prédéterminée, la
quantité d’actionnement de déplacement étant
une quantité de l’actionnement appliqué sur
l’élément d’actionnement de l’unité d’actionne-
ment de déplacement, dans lequel : ladite sou-
pape de compensation de contre-pression (29)
est un sélecteur commandé par pilote dont la
pression de réglage du sélecteur commandé par
pilote passe de ladite valeur de réglage de pres-
sion inférieure à ladite valeur de réglage de pres-
sion supérieure lorsque la pression pilote est
amenée à une source de pression pilote (12) ;
et ladite section de commande de contre-pres-
sion (31, 32) comprend un sélecteur de contre-

pression (31) disposé entre ladite soupape de
compensation de contre-pression (29) et ladite
source de pression pilote (12) et ayant une po-
sition d’alimentation de pression pilote pour per-
mettre d’amener la pression pilote de ladite
source de pression pilote (12) à ladite soupape
de compensation de contre-pression (29) et une
position d’arrêt de pression pilote pour arrêter
l’alimentation de la pression pilote, et une sec-
tion d’actionnement de sélecteur de contre-
pression (32) configurée pour réaliser la com-
mande d’abaissement de contre-pression en
faisant passer ledit sélecteur de contre-pression
(31) à ladite position d’arrêt de pression pilote,
caractérisé en ce que :

ledit sélecteur de contre-pression (31) est
configuré pour être réglé sur ladite position
d’alimentation de pression pilote lors-
qu’aucun signal de commande n’est entré
par ladite section d’actionnement de sélec-
teur de contre-pression (32) et configuré
pour passer dans la position d’arrêt de pres-
sion pilote lorsque le signal de commande
est entré.

2. Engin de chantier selon la revendication 1, dans
lequel : chacune des soupapes de commande (16 à
21) est un sélecteur commandé par pilote configuré
pour être actionné par la pression pilote; chacune
des unités d’actionnement (22 à 27) est une soupape
de commande à distance configurée pour transmet-
tre la pression pilote de la source de pression pilote
(12) selon l’actionnement appliqué sur l’élément
d’actionnement ; et l’engin de construction com-
prend en outre une cabine (C) disposée sur le corps
pivotant supérieur en tant que salle des commandes,
un levier de verrouillage (34) manipulé pour ouvrir
et fermer l’entrée de la cabine (C), et une soupape
de verrouillage hydraulique (33) configurée pour ar-
rêter toutes les unités d’actionnement (22 à 27) de
la source de pression pilote (12) lorsque le levier de
verrouillage (34) est ouvert, la soupape de verrouilla-
ge hydraulique (33) ayant une pression de sortie qui
est menée à la soupape de compensation de contre-
pression (29) via le sélecteur de contre-pression
(31).

3. Engin de chantier selon la revendication 1 ou 2, com-
prenant en outre une pluralité de détecteurs d’ac-
tionnement d’actionneur qui détectent les actionne-
ments respectifs des unités d’actionnement (22 à
27), excepté lesdites unités d’actionnement de dé-
placement, dans lequel ladite section de commande
de contre-pression (31, 32) réalise ladite commande
d’abaissement de contre-pression également lors-
qu’aucun actionnement n’est appliqué sur la totalité
des unités d’actionnement (22 à 27) comprenant la-
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dite unité d’actionnement de déplacement.

4. Engin de chantier selon l’une quelconque des reven-
dications 1 à 3, comprenant en outre un détecteur
d’arrêt de pivotement qui détecte que ledit corps pi-
votant supérieur (2) est arrêté, dans lequel ledit ac-
tionneur hydraulique comprend un moteur de pivo-
tement (15) qui fait pivoter ledit corps pivotant supé-
rieur (2) et ladite section de commande de contre-
pression (31, 32) réalise ladite commande d’abais-
sement de contre-pression dans la condition dans
laquelle l’arrêt dudit corps pivotant supérieur (2) est
détecté.

5. Engin de chantier selon la revendication 4, dans le-
quel ledit détecteur d’arrêt de pivotement comprend
un détecteur de vitesse de pivotement qui détecte
une vitesse de pivotement dudit corps pivotant su-
périeur (2) et ladite section de commande de contre-
pression (31, 32) est configurée pour évaluer que
ledit corps pivotant supérieur (2) est arrêté lorsque
la vitesse de pivotement du corps pivotant supérieur
(2) est 0.

6. Engin de chantier selon la revendication 4, dans le-
quel ledit détecteur d’arrêt de pivotement comprend
un détecteur d’actionnement de pivotement qui dé-
tecte un actionnement appliqué sur une unité de
commande de pivotement qui est l’une des unités
d’actionnement et prévu pour ledit moteur de pivo-
tement (15), et ladite section de commande de con-
tre-pression (31, 32) est configurée pour évaluer que
ledit corps pivotant supérieur (2) est arrêté lors-
qu’une quantité d’actionnement de ladite unité d’ac-
tionnement de pivotement est maintenue inférieure
à une valeur prédéterminée pendant une période de
temps prédéterminée.

7. Engin de chantier selon l’une quelconque des reven-
dications 1 à 6, comprenant en outre, en plus du
détecteur d’actionnement de déplacement, une plu-
ralité de détecteurs d’actionnement qui détectent
des actionnements respectifs des unités d’actionne-
ment excepté ladite unité d’actionnement de dépla-
cement, dans lequel la section de commande de
contre-pression (31, 32) est configurée pour que la
pression de réglage de la soupape de compensation
de contre-pression (29) soit la valeur de réglage de
haute pression, non seulement lorsque la quantité
d’actionnement de déplacement est égale ou supé-
rieure à la valeur prédéterminée, mais également
lorsqu’un actionnement combiné consistant à réali-
ser simultanément l’actionnement de déplacement
et un actionnement appliqué sur au moins l’une des
unités d’actionnement, excepté sur l’unité d’action-
nement de déplacement, est réalisé.
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